1 PROBE FOR TESTI NG | NTEGRATED CI RCUI T DEVI CES Field of the Invention

[ 0001] The present invention relates to electrical contact probes. In
particular, this invention relates to electrical contact probes for

provi ding el ectrical contact between diagnostic or testing apparatus and a
devi ce under test (DUT) and a nethod for providing the electrical contact.
Background of the Invention [0002] Contact probes are used in the

el ectrical circuit test industry. They provide electrical contact between
a device under test (DUT) and a diagnhostic or testing apparatus such as a

test circuit boar Jﬁf%ﬁq‘ﬁéﬁ%@fﬁ% ﬁg‘l: ¢ n non-
conducti ve test soc ich acts an In ace etween t test circuit

board and the DUT. [0003] A conventi onal sprl ng | oaded cont act probe
general ly includes an outer receptacle, a novable plunger, a barrel
containing the plunger and a spring for biasing the reciprocating travel
of the pl UFigkrofithe livenkianr el . The barrel is normally nounted vm'thi n the
receptacle with _the plunger extepdin utwardly fromthe rece . Al
parts of [P¢fd] cﬁt?v%“ﬁ?‘?‘ﬁri yendion; Wgﬁt?sogdéa"t&‘ﬁﬂt %%ttacﬁrpéﬁlee Sar B?‘g 3}1137 nmade
of electrig CRAGUG g @atc%ma%t be® &My Rt Eﬁ%fchp@dnté‘dtfb%t%éen' s
mai nt ai ned‘ géritt%‘t{alen t DU%(' a test?r0 appar atlus ga[0004] The barrel is
normal | y aliagnpstit a’desthlgaappadmsedd ardeacc)fmdehteesp@ﬂd@amd amethad oy nrondding] unger
to reciprocate relative to the barrel. Crinping requires an extra step of
manuf acturg e elagfricd @t cult in an itemso small . Large surface area of
contact is also highly desirable as electrical resistance is reduced with

increase in surface area of contact. One of the objects of the invention
is to proBabkgrenrdefithedovendionf ace area of contact between plungers so

that el eCt[BéOS?'Con‘?gétsﬁr%Qes ar'esus%r eﬁttjhg Ieec(?tlfgaqdcirc%it test industry. They provide

electrical contact between a device under test (DUT) and a diagnostic or testing
apparatus such as a test circuit board. These contact probes are normally housed in non-
conductive test sockets, which acts an interface between the test circuit board and the

DUT.

[0003] A conventional spring loaded contact probe generally includes an outer
receptacle, a movable plunger, a barrel containing the plunger and a spring for biasing
the reciprocating travel of the plunger in the barrel. The barrel is normally mounted
within the receptacle with the plunger extending outwardly from the receptacle. All parts
of the conventional spring loaded contact probe are preferably made of electrically
conductive materials, so that an electrical circuit is maintained between the DUT and

testing apparatus.

[0004] The barrel is normally crimped about a reduced area of the plunger, allowing the
plunger to reciprocate relative to the barrel. Crimping requires an extra step of
manufacture and is difficult in an item so small. Large surface area of contact is also
highly desirable as electrical resistance is reduced with increase in surface area of
contact. One of the objects of the invention is to provide an increased surface area of

contact between plungers so that electrical resistance is greatly reduced.



[ 0005] The manufacturing of a barrel of a conventional spring | oaded
contact probe involves the extrusion of a netallic material into a holl ow
cylinder. This extrusion process results in rough surfaces on the hol |l ow
cylinder. These rough surface areas will result in reduction of surface
area of contact and inconsistency of contact between the probes and the
interior of the barrel when the probengre sliding within the barrel.

[ 0006] Conponents of the probe are nor IIy pl ated with gal vani ¢ nickel,

chem cal har oId di r silver t r.ot ect, part
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of the barrel still exist. [0007] In FIG 1, an illustration is shown of a

conventional spring | oaded contact probe 160 found in the prior art. The
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barrel 11 The barrel is necessary for electrical conductivity between
both cont etveeenTheeprobesanddke tesips ofthedwrebwill séstween t he pl ungers 150, 120
and the barrel 110 are constant. [0009] Conduction of electrical signals
fromone end of the plunger to the other end is

[0007] In FIG.1, an illustration is shown of a conventional spring loaded contact probe

160 found in the prior art. The contact probe 160 comprises of an electrically conducting
barrel 110, a plunger 150 for contact with a DUT, a plunger 120 for contact with a circuit
board, and a helical spring 130 coupled to both plungers 150, 120. The plunger 150 for
contact with a DUT has a contact drill point 140 for maintaining contact with the DUT.
The plunger 120 for contact with the circuit board has a contact drill point 190 for

maintaining contact with the circuit board.

[0008] The plungers 150, 120 and the helical spring 130 are housed within the barrel
110. All parts of the contact probe 160 are axially aligned on a single axis. The plungers
150, 120 are slidably disposed within the barrel 110, which is crimped at both ends to
limit the outwardly directed axial displacement of the plungers 150, 120 from the barrel
110. The barrel is necessary for electrical conductivity between both contacts. The

surface areas of contact between the plungers 150, 120 and the barrel 110 are constant.

[0009] Conduction of electrical signals from one end of the plunger to the other end is

through the barrel. Electrical resistance is inversely proportional to the square of the area




through the barrel. Electrical resistance is inversely proportional to the
square of the area 3 of contact. By increasing the surface area of contact,
there is |l ess resistance. However, wth constant surface area of contact
bet ween the plunger and barrel of the probe of the prior art, electrical
resi stance remai ns constant and may even increase wth reduction. of
surface area of contact due to wear and,tear. This is highly undesirable,
as the reliability of the device wll %e greatly affected. Having the

barrel in the prohe of the prior_art an t he ring as a resiljent means
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contact. The device conprises a first reciprocating conductive body having

a first comoaett, electond registancerrgmaingiconstantiand maygeviso dycregse avith teductiondf a

second reciprocating conductive bod hawi .n cond..cont ac . end
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wher ei n t ke suringtas aesitien gnasasipose Prehlerans disaissrd:abAre-t he second abutti ng
body, thereby providing electrical conductivity between the first

reci procati ng conductive body and the second reciprocating body. [0011]
Accordingly, in one aspect, the present invention provides a device for
providing electrical contact between a DUT and a diagnostic or testing
appar at us.SuphBageof the In¥enfipn ses a plurality of first reciprocating
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abutting y" at er end; a plurality second reciprocating
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abutting bo t . another end; a plurality of .securing. nea h .f
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abutting body is slidably abutting the second abutting body; and a non-

conduct i veesibesti mgahawhiaging the Uitst iregiprsicating (ﬂ@@lduﬁéﬂeegodhéi@i thet peeond

plurality rgc]:cipxtoicatslﬁg conductive body in opposing directions axially away from each other,
wherein the first abutting body is slidably abutting the second abutting body, thereby
providing electrical conductivity between the first reciprocating conductive body and the

second reciprocating body.

[0011] Accordingly, in one aspect, the present invention provides a device for providing
electrical contact between a DUT and a diagnostic or testing apparatus. The device
comprises a plurality of first reciprocating conductive bodies each having a first contact
at one end and a first abutting body at another end; a plurality of second reciprocating
conductive bodies each having a second contact at one end and a second abutting body at
another end; a plurality of securing means each for holding each of the plurality of first
reciprocating conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting body; and a non-
conductive housing having a plurality of through holes wherein the plurality of first
reciprocating conductive bodies, the plurality of second reciprocating conductive bodies
and the plurality of securing means are disposed therein, wherein the non-conductive
housing biases the plurality of first reciprocating conductive bodies and the plurality of

second reciprocating conductive bodies in opposing directions axially away from each




reci procating conductive bodies, the plurality of second reciprocating
conductive bodies and the plurality of securing neans are di sposed

t herein, wherein the non-conductive housing biases the plurality of first
reci procating conductive bodies and the plurality of second reciprocating
conductive bodies in opposing directions axially away from each 4 ot her
when pressure is applied on the first cpntact of the plurality of first
reci procating conductive bodies or the second contact of the plurality of

second reciprogatin canductive hodies. [001 | n_anpot spect, ..t he

o esent | | (UL CTTGH U IS PR SHheh i et oot B g rvalrolctiet RBGRecasbe
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(a) providing a device conprising a first reciprocating conductive body

havi ng a fconductivebodiesst at one end and a first abutting body at another
end; a second reciprocating conductive body having a second contact at one
end and a second abutting body at another end; and a resilient neans
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provi ding electri¢ contact betwee agnosti c apparatus or
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abut ting lodghesecomsitocipercatingibody; phyallavingthe firg soufettraf thefirss recirodidngi ng
the plur alclo;[la(uc%];/e {)(I)(iys‘;[o bein d rrlt%(c:ta\gv{t}rl] the first point; and (c) allowing the second contact

of the second reciprocating conductive body to be in contact with the second point.

[0013] In another aspect, the present invention provides a method of providing electrical
contact between a DUT and a diagnostic apparatus or testing apparatus comprises
integrated circuit board. The method comprises the steps of (a) providing a device
comprising a plurality of first reciprocating conductive bodies each having a first contact
at one end and a first abutting body at another end; a plurality of second reciprocating
conductive bodies each having a second contact at one end and a second abutting body at
another end; a plurality of securing means for holding the plurality of first reciprocating
conductive bodies and the second reciprocating conductive body together such that the
first abutting body is slidably abutting the second abutting body; and a non-conductive
housing having a plurality of through holes wherein the plurality of first reciprocating
conductive bodies, the plurality of second reciprocating conductive bodies and the
plurality of securing means are disposed therein, wherein the non-conductive housing
biases the plurality of first reciprocating conductive bodies and the plurality of second
reciprocating conductive bodies in opposing directions axially away from each other

when pressure is applied on the first contact of the plurality of first reciprocating



conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting
body; and a non-conductive housing having a plurality of through hol es
wherein the plurality of first reciprocating conductive bodies, the
plurality of second reciprocating conductive bodies and the plurality of
securing neans are di sposed therein, wherein the non-conductive housing

bi ases the plurality of first reciprocaling conductive bodies and the
plurality of second  recipyocating conducfive qgies | n opposi.ng di.rections
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i ntegrat edlé(gnr cﬁ:ie{?’%%rgarsd. BriéeéEp Descri r#iﬁon gof %t%he Drawi ngs [0014] A
preferred enbodi nent of the present invention will now be nore fully

descri bed, by way of exanple, with reference to the draw ngs of which:

[0015] FIG .21 illystrat crqQss-sectional view showing a probe found in
the prior ﬁd’l'et]f;ﬂe[sﬁ'ﬂﬂﬁ‘fn ﬁe eg?a"ai“i‘i‘%f‘strat es a cross-sectional view of one

enbodi mento@ly t1gdeMEE S BmeMOBPHES Dedeat AlRNtiGAIT] ndk Be Aloré Itupt rat es

a cross-sectional view of one enbodi nent of the device in a resting state;
[ 0018] FI @escibied,| hyswayaefexamiptee withirefssense it the dedwingseafsvlgeh:t he devi ce havi ng

at | east one securing neans; [0019] FIG 4a illustrates a perspective view
of the first conductive reciprocating body and the second conductive

reci procatiolg; Fedy1 aagtiatesy cRgs-setiohdlatievs HiidvAag a ptdHe20indih@he piforidr; ust r at es
a perspective view of the first conductive reciprocating body

[0016] FIG.2a illustrates a cross-sectional view of one embodiment of the device in a

compressed state;

[0017]1 FIG. 2b illustrates a cross-sectional view of one embodiment of the device in a

resting state;

[0018] FIG. 3 illustrates three cross-sectional views of the device having at least one

securing means;

[0019] FIG. 4a illustrates a perspective view of the first conductive reciprocating body

and the second conductive reciprocating body each having one flat surface;

[0020] FIG. 4b illustrates a perspective view of the first conductive reciprocating body

and the second conductive reciprocating body each having two flat surfaces;

[0021] FIG. 5 illustrates an example of a cross-sectional view of the first conductive

reciprocating body and the second conductive body;




and the second conductive reciprocating body each having two flat surfaces;
[0021] FIG 5 illustrates an exanple of a cross-sectional view of the first
conductive reciprocating body and the second conductive body; 6 [0022]
FIG 6a illustrates a cross-sectional view of another enbodi nent of the
device in a resting state; [0023] FIG 6b illustrates a cross-sectional

vi ew of anot her enbodi nent of the devicg in a conpressed state; and [0024]
FIG7 illustrates a perspective view of"a plurality of the devices of the
present inv a _non- conduct:v housi.n fne t.hr ough
ol o " Det P22 o MRl o Reacelel gy of Bepshe arpodihen 1 e Rifeiin s
preferred gafipdistgat of the invention are described. In the follow ng
descri ption, detail's are provi ded to describe the preferred enbodinment. It

shaIL be apparent to one skilled in the art, however, that the invention
. . b
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present enhoaipieséd stekeadd i cal conductivity through the devi ce of the
present invention is achieved through a pair of conductive plungers in
contact with each other without the need of an electrically conducting

barrel . tAﬁoézQ eV ﬁ@e@&eg Q%egg amtmwbvf%@;u tf 8¢ BRRASS §F thd %%t rface

area of ntact Ween TThe conductive i ncreases.

i ncrease adfiventivh acenar-eendottivolniuaiig Haemgmemmwe dunulglcholve pl ungers,
electrical resistance is greatly decreased, thereby inproving the
conductivity between the conductive plungers and reliability of the
device. [0027] Furthernore, there are advantageously no hidden interiors or
hard to reach areas in the parts of the device as all surfaces to be

pl at ed ar @etaipskBekcriptionef thé¢ Dpawingscan be plated with the desired netal
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following description, details are provided to describe the preferred embodiment. It shall
be apparent to one skilled in the art, however, that the invention may be practiced
without such details. Some of these details may not be described at length so as not to

obscure the invention.

[0026] In the present embodiment, electrical conductivity through the device of the
present invention is achieved through a pair of conductive plungers in contact with each
other without the need of an electrically conducting barrel. As the device of the present
invention is compressed, the surface area of the contact between the conductive plungers
increases. With the increase of surface area of contact between the conductive plungers,
electrical resistance is greatly decreased, thereby improving the conductivity between the

conductive plungers and reliability of the device.

[0027] Furthermore, there are advantageously no hidden interiors or hard to reach areas
in the parts of the device as all surfaces to be plated are exposed, hence all parts can be
plated with the desired metal with much ease. The manufacturing process of the device

of the present invention is advantageously simplified.

[0028] In another embodiment, no spring is used to bias the pair of conductive plungers.

The plurality of conductive contact probes are housed in an elastic non-conductive



[0028] In another enbodinent, no spring is used to bias the pair of
conductive plungers. The plurality of conductive contact probes are housed
in an el astic non-conductive 7 housing that will bias each pair of
conductive plungers. This wll greatly dimnish or elimnate the problens
associated wth the use of springs in contact probes. Parts of the contact
probe of the present invention such as %he pl unger may be advant ageously
repl aced individually without having to change the whole el astic
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first reciypusigati ng conductive bodies 210 and the second reciprocating
g

conductive body 220 in opposing directions axially away from each other.
[0030] The first reciprocating conductive body 210 further conprises a
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I ongi tudinally. [0031] The second reci procatin conductlve b 220 further
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axially away from each other.

[0030] The first reciprocating conductive body 210 further comprises a first contact 250
at one end for making a contact with a first point and a first abutting body 290 at another
end. The first reciprocating conductive body 210 may be an elongated body, having at

least one flat surface longitudinally.

[0031] The second reciprocating conductive body 220 further comprises a second
contact 280 at one end for making a contact with a second point, and a second abutting
body 270 at another end. The second reciprocating conductive body 220 may be an

elongated body, having at least one flat surface longitudinally.

[0032] The first contact end 250 and the second contact end 280 are displaced in
opposing directions of each other on a single axis. The first contact end 250 and the
second contact end 280 are at opposing ends of the device 200 for providing electrical
contact between two points. The two points may each be a DUT and a circuit board,
testing or diagnostic apparatus. The flat surface of the first abutting body 290 is slidably
abutting the flat surface of the second abutting body 270.




contact between two points. The two points nmay each be a DUT and a circuit
board, testing or diagnostic apparatus. The flat surface of the first
abutting body 290 is slidably abutting the flat surface of the second
abutting body 270. 8 [0033] As the probe is conpressed, the surface area of
contact between the first abutting body 290 and the second abutting body
295 i ncreases, advantageously reducing glectrical resistance. In a fully
conpressed state, the first abutting body 290 is substantially in contact

with the C utti.ng body 27 t the at |east.q flat r f . 1 hereby
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a second epghicviayphaimim sulffaces@epofcontaeti procati ng conductive body 220. The
resilient means 230 further having a mddle region 295 conprising of a
securing nmeans for securing both the first abutting body 290 and the
second abygdai : tBEHi b IS obdyitd0 and
the  secondtaboeaas LHire3E 290 andhoptind Bk bEly 2y bis g0 N iE
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present inventjon in resting state is shown. The, first Ci procating
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di sposed RefWesR dkiflytadfiyasls c@éh b6, Thé dsilich®RleRAOLRY KRG MONHAChlyRd body
210. The second reciprocating conductive body 220 further conprises a
second r eso thafiisv eeciipdgatgconidspvsdwdyldeed at yecondrendeerimplask totthe secvad ond

i ti aduct | .b 2 036].. | t i t, L devi
200 | d| SBOLEGAA FYIiRtEs PYAG R RoTes Bauicsf ners %0 TRRTTY 4018k 2ec
having at rbgas099B6mphsiAL8ha Bedueing 2eand e stlrgMvth e irdbdbuttii@ody 996 of a

first region 265, a second region 285 and a third region 275. The first
and the second abutting body 270 together, so that the first abutting body 290 and the

second abutting body 270 are slidably abutting each other.

[0035] Referring to FIG.2b, a cross sectional view of the device 200 of the present
invention in a resting state is shown. The first reciprocating conductive body 210 further
comprises a first restrictive body 235 disposed between the two ends of the first
reciprocating conductive body 210. The second reciprocating conductive body 220
further comprises a second restrictive body 245 disposed between the two ends of the

second reciprocating conductive body 220.

[0036] In another embodiment, the device 200 is disposed within a through hole 255 of a
non-conductive housing 265 having at least one through hole 255. The through hole 255
comprises of a first region 265, a second region 285 and a third region 275. The first
region 265 is at a first opening of the through hole 255, for displacing first reciprocating
conductive body 235 out of the through hole 255. The second region 285 is at a second
opening of the through hole 255, for displacing the second reciprocating conductive
body 220 out of the through hole 255.



region 265 is at a first opening of the through hole 255, for displacing
first reciprocating conductive body 235 out of the through hol e 255. The
second region 285 is at a second opening of the through hole 255, for

di spl acing the second reciprocating conductive body 220 out of the through
hol e 255. 9 [0037] The dianeter of the first region 265 corresponds to the
di aneter of the first reciprocating c%fducting body 210 at the one end of
the first contact 250, allowing the fi¥st contact 250 to be displaced out

f the th h le 255 t ontact with t i rst ingt., T
gianefer @%%?hgggégﬂﬁﬁeFQBFﬁg%gﬁgeéggr pﬁﬁ%?p@HgﬁﬂéLéﬁgﬂﬁggég%ﬂ“ﬁﬁgt
second r e¢iRb86aAlH"GSnaeRHBddy D 100A YKLkt @ld sitBe #RR BREc0IS5H, RRowRGARE

contact 280,  allow ng the seCond contact 280 to be displaced out of the
t hr ough hdirg ceBct 250takke displasdtant of Wiet thraugh holectiddopuaksta cqrus sjithTthe

dianeter f the third.region.275 coryrespo with the di ter  of first
restricti 3’(5“5?9&?}‘ %%%la’fqﬁgerf ?t}éf SPEH Ifeggoé’tn?ﬁgcoéﬁeﬁ% it\(}etﬁl‘ggwleéqoo ff/\tﬁﬂgh t he
first reskgddndirégiprdeadig 33@&%%_%@9 by dehdosPead o tw §debAd tberatiz8oygh
hol e 255. The diameter of the third region 275 corresgonds with the

di anet er eflowing the senendcestaei 230 tpebendisplacedsout ph ghes hole2 picowaks ag

conductive bady .22 ] second restrictive body 245 can thereby be
di spl acedc\(/)\fltfi%%"r’llﬁl g\g%‘%?lrﬁg%gﬁmhol e 255. [0039] In the resting position, the

resilient nmeans 230 biases the first reciprocating conductive body 210 and

the second reciprocating conductive body 220 in_opposing. directjons
axi al |y alR9pek lésmdizmeteioehide thind regien df 2 seirespopds ViR tb%&@ﬁ&i@ftrwgﬁfée g% at
the firs j ¢ | eL: 3 i . i tEictive
body 235, T bedy 234 IR Elipldl id RaLATHORY 280 Y TRy 210
i's restri bbéyl2kycdrhtherkby bt displas¢d withinvtke thoolygh2dte 258s Thé diadietaref dre third t he

t hrough hole 2 at the secqond region 285 is maller th di amet er of
the sgcon&%‘%‘%?’% EQTF‘K?_BOQ%W%}QJ‘%S di e Zfsf% HCRRRITIIGHVE E@%@giﬁa E0Rd
reci proc atréd?ﬁro‘éﬁﬁ%%ﬁﬂ&i\}é%ﬂy %g@ with fHRSkeEd Rl @6tribiivd B&IySREOOE theshy bet i ve

body 245. As suchi, the device 200 in its resting position remains disposed
wi t hi n t hdisplacedigiithin the through hole 255.

[0039] In the resting position, the resilient means 230 biases the first reciprocating
conductive body 210 and the second reciprocating conductive body 220 in opposing
directions axially away from each other. As the diameter of the through hole 255 at the
first region 265 is smaller than the diameter of the first restrictive body 235, the
displacement of the first reciprocating conductive body 210 is restricted by the first
restrictive body 235. As the diameter of the through hole 255 at the second region 285 is
smaller than the diameter of the second restrictive body 245, the displacement of the
second reciprocating conductive body 220 is restricted by the second restrictive body
245. As such, the device 200 in its resting position remains disposed within the through

hole 255 of the non-conductive housing 265.

[0040] The first reciprocating conductive body 210 and the second reciprocating
conductive body 220 can be made of any electrical conducting materials. Surfaces of the
first reciprocating conductive body 210 and the second conductive reciprocating body

220 are plated with any electrical conducting materials.




hol e 255 of the non-conductive housing 265. [0040] The first reciprocating
conductive body 210 and the second reciprocating conductive body 220 can
be made of any electrical conducting materials. Surfaces of the first

reci procating conductive body 210 and the second conductive reciprocating
body 220 are plated with any electrical conducting materials. 10 [0041] In
one exanple, the resilient nmeans 230 iﬁ a helical spring made of conductive
material. The securing nmeans 295 t hat cgnprises of at |east one concentric

conduct 1 vadedE 1n ook FerRERL i 4 Gst BeBra0, : RoseRar AR P rAE R ans
295 acts onatédg. The ebuGRhdgis 208 th@Copipasat dfag lealtaiy cdddinaitiidivléetond

conductive_ reciprocating body 220 such that the first abutting  body 290 is
const ant | yirgll qosdpetive igciperrating bady 1@ gad seecensandipenduciye meyoating bRy erri ng

to FIG 3, [ S rLsh t one
concent ri 220 FAEeT I EEECTRY siiful RS 28 SRREWE PR b ARt PhecirocsfE, 1S
i s a heli ®aly 2po iang tht3&chiad targluativertipeocafing bodyn 220 sudhi thake firhabusiag t wo
opposi ng ends of .the helical spring 230. The dianeter, of the helical
spring 23008y 20%és eqnstantly ﬁﬁﬁi%tﬁw ouptact with e P@OHH%WUP& Body ATRRERTE ¢ he
hel i cal spri t e}%aggj p i 4.c3l i he
centre poﬁut3 :’F(ﬁ;%' %’9@}&% 1‘%§h(;e}0[§|é ?g%ﬁfﬁgﬁ%a;ﬁgggﬁlﬁ%ﬁ oorf E(ﬁ:ehge%&g% y&éﬁilg and
t he secondingeed gromaat i ng conductive body 220 together for electrica
contact therebetween, such that the first abutting body 290 is slidably
abutting the second abutting body 270. [0043] Referring to FIG 4a, one
exanpl e ofjodsbf 12 RHbhkPBxPRNE Sthe IrEsiBWMleand hea Thielisdl spﬁﬁ%'QBO MevingdYcehBe i S
havi ng one flat surface for abutting with one flat Surface of a secend
abutting lpodjond5.disposed betweemtyin oppogingsdgs df3the helical biringed3dndhadameiaig body
440 each ual semsgclircular cross. s i.on_throughgut ..t he entjre
ength. WA FE Stroth7 fheEihe Jpnd BaFioER S ey FhnE RIS | i\
contact WiHeficdl @ﬁriﬁ%@ttthé b dfFositg éde. BIRCIUIEal @J@mgtzeo At Beckéntd Portioa 23

abutting bodies 43 440 form an el ongat ed CX|in rical bodX ] .
holds the first reciprocating conductive body 210 and the second reciprocating

conductive body 220 together for electrical contact therebetween, such that the first

abutting body 290 is slidably abutting the second abutting body 270.

[0043] Referring to FIG. 4a, one example of the abutting bodies is shown. The first
abutting body 430 is having one flat surface for abutting with one flat surface of a second
abutting body 440. The first abutting body 430 and the second abutting body 440 each
has equal semi-circular cross section throughout the entire length. When the flat surface
of first abutting body 430 is completely in contact with the flat surface of the second
abutting body 440, both abutting bodies 430, 440 form an elongated cylindrical body

having equal circular cross section throughout the entire length.

[0044] In another example as shown in FIG. 4b, a first abutting body 410 is having two
flat surfaces for abutment with the two flat surfaces of a second abutting body 420.
When the two flat surfaces of the first abutting body 410 are completely in contact with
the two flat surfaces of the second abutting body 420, both abutting bodies 410, 420
form an elongated cylindrical body having equal circular cross section throughout the
entire length. By having two flat surfaces for abutment, the contact area between both

abutting bodies 410, 420 is advantageously increased.




havi ng equal circular cross section throughout the entire length. [0044] In
anot her exanple as shown in FIG 4b, a first abutting body 410 is having
two flat surfaces for abutnent with the two flat surfaces of a second
abutting body 420. Wen the two flat surfaces of the first abutting body
410 are conpletely in contact wwth the two flat surfaces of the second
abutting body 420, both abutting bodieﬁ 410, 420 form an el ongated
cylindrical body having equal circular 3ross section throughout the entire
| ength. By having two flat surfaces for abutnent, the contact area between
both abutting bodies 410, 420 is advantageously increased. 11 [0045] FIG

5 shows appubeRIEXAHVR RbtiRr EX@8sie S££ LlogMctivhd WickbasRem ahglige Aing’ A - A
of FIG 4a. I'n this exanple, the first abutting body 510 and the second

abut ti ng b68G.5R0In thischxatiplen tte firatabugtingdiody 1588 end thstseenvdl abattiag body 84y hout
its entire l.engt 0046] The entire length of.the. fir abutting body 510
conpri ses B ‘gfg?qqu%e TBRHETRSBS6 10 ares?‘Eg%%}}%‘{ 1‘%%“3?%5‘%‘3 ; tﬁe :‘i ?st I gngt h

530 being contiguous to the first restrictive body 535. The cross
sectional area of the first length 530 of the first abutti od

10
decr eases [@M8ld The [eptifer lspgthiaf the figst %bégingil@@V\ﬁéow@er@%Oﬁ%?lgﬁgefﬁt/%g%o of the

second | ength ; e -Gl i I : he
cecond | ol Asedieirsd, WiSnStithad 36 $Lk SHATDLS KL P08 hodidifelbal 17
540. The fB5SThé engt kebidthadfardahef fhier Bist lalptt B0 @fhhe fir&l4buttingrbody 610 st

tapering section. [0047] The entire |ength of_ the second. abutti body 520
further cdfgresssgragually %rlof%'fhe ﬁréh@f;qqlcgg@})%lde%St ot St %%‘3? ﬁe@é‘gae’f first

| engt h 55Qhe] td. G 3 eSt e Cdel remhii@s Cr 0SS
sectionalgg§bgﬂgfqﬁﬁékg¥3§?u%gﬁg?ﬁE%%%&%$E?%%ﬁig%gﬁg&ﬂggg%¥%ﬁgéégdé %20
rst  of

decr eases cgnsiahtathtoughootrtiehentire seochd empth 640.vEha fidst 16dght B bie thet

t he second, | engt h, 560 .where the sem -circular cross section area of the
second | eﬁB‘t‘tﬂnggw ]éjrmyg-%ﬁ&pgﬁflgﬁfﬁ’&}ghout the entire second | ength
560. The first length 550 of the second abutting body 520 forns a second
tapering section. [0048] At |east one securing neans hold the first
abutting @4yl The entirgelehgth off thh seeand abutting body 520 further comprises of a first

length 550 and a second length 560, the first length 550 being contiguous to the second
restrictive body 545. The cross sectional area of the first length 550 of the second
abutting body 520 decreases gradually from the second restrictive body 545 to the start
of the second length 560, where the semi-circular cross section area of the second length
560 remains constant throughout the entire second length 560. The first length 550 of the

second abutting body 520 forms a second tapering section.

[0048] At least one securing means hold the first abutting body 510 together with the
second abutting body 520 such that both abutting bodies 510, 520 are slidably abutting
each other. The flat surface of the first abutting body 510 at the second length 540 is thus
in full contact with the flat surface of the second abutting body 520 at the second length
560. When the first conductive reciprocating body 570 or the second conductive
reciprocating body 580 is compressed, the first abutting body 510 acts on the second
tapering section, and vice versa. As a result, the second tapering section and the first
tapering section act on the first abutting body 510 and the second abutting body 510
respectively in outward opposing directions perpendicular the axis of the abutting bodies
510, 520.




second abutting body 520 such that both abutting bodies 510, 520 are
slidably abutting each other. The flat surface of the first abutting body
510 at the second length 540 is thus in full contact with the flat surface
of the second abutting body 520 at the second length 560. When the first
conductive reciprocating body 570 or the second conductive reciprocating
body 580 is conpressed, the first abutH'ng body 510 acts on the second
tapering section, and vice versa. As a fesult, the second tapering section

and the first aperi section act .on,the first abutting.bo 51 nd the
second abﬁ?(}“?hd&%’gﬂ’ rgl%b Se‘i“é’?ﬁé???‘\?e}ﬁ?d’inﬁel?ﬂﬁfﬁ \ﬁg}lﬁmggl}%éﬁsn%ﬁdgﬁgcaﬁgo g

per pendi clhBbsihd Bctidhl 6F tRE tdpBen@boditd SleBCHbARIngbAy 59805201p201id04dightdewever
the securing neans hol ding both abutting bodies 516, 520 and the opﬁ05|ng
action of gripeofibytle abuiting bdilies 560, ¥4k theaghyt ensind seiysta GontBoithbghvesn brtha
tighter ip.of bot t dies 510, 520, thereby ensuring constant
cont act bg‘i’k}\}@é‘ﬁfbfig‘teﬁgl‘g%gbt#ﬁ’gfﬁ"‘g%‘}rgas“%lo, 520 at the flat surfaces. [0050]
Referring to FIG 6a, a cross-sectional view of spring-less contact probe
600 for providing electrical contact_ between a DUT and a di agnogé(ig Oror

testing afpePhiReferriag te filfinoa, prrsosoretinngl pewd popedessseniaeiprgbs

reci procat] n L.we recl i jvie body
220 and ) SR GHaHELCeRRRY vediven DIACQRE o GRLRAAC B g APats S
conduct i vehbwalyTRe Bonthdieprelec 6001 commprigpsachitst nepiprooatingt dondudivdybadyR18nd  t he
at | east one securing, nmeans 295 are _hqused jin a through hol e of. an

el astic n&RCONdIREIDROCALNG SRBdustHE b&éﬁ)?ﬁ&@&""[%@%i’}le §9rar %Hl-eé%%ﬁ%g&ih‘é@ﬂousi ng
body 640 i g; AU | 259, Wk $d36nd rdcBrocdifiG RnAEAIVENMDIG 2RO UGHI Ve
body 210 éﬁaﬁgﬁgﬁ@%%on E?%ﬁ?% o%g%ing coﬂduéﬁﬁeg b%dy 220 in gp osi ng

di r ect i onghaat lahdt pneweopribg oneaas2hS eteherusedivea fhirowgh ade 650 of an elagficaomduct i ve
body 210 and,t he Eecond %feg(g@r ocating conductive body 220 of FIG 4a are
housed i n QNYCHVE AGHSIHHPUYERY- of the el astic non-conductive housing body
640 of FIG 6a. [0052] The first reciprocating conductive body 210 further

conprises a first contact 250 ) ) o
[0051] The non-conductive housing body 640 is an elastomer for biasing the first

reciprocating conductive body 210 and the second reciprocating conductive body 220 in
opposing directions axially away from each other. The first reciprocating conductive
body 210 and the second reciprocating conductive body 220 of FIG. 4a are housed in a
through hole 650 of the elastic non-conductive housing body 640 of FIG. 6a.-

[0052] The first reciprocating conductive body 210 further comprises a first contact 250
at one end for making a contact with a first point and a first abutting body 290 at another
end. The first reciprocating conductive body 210 further comprises a first restrictive
body 235 disposed between the two ends of the first reciprocating conductive body 210.
The first reciprocating conductive body 210 may be an elongated body, having at least

one flat surface longitudinally.

[0053] The second reciprocating conductive body 220 further comprises a second
contact 280 at one end for making a contact with a second point, and a second abutting
body 270 at another end. The second reciprocating conductive body 220 further
comprises a second restrictive body 245 disposed between the two ends of the second
reciprocating conductive body 220. The second reciprocating conductive body 220 may

be an elongated body, having at least one flat surface longitudinally.




at one end for making a contact with a first point and a first abutting
body 290 at another end. The first reciprocating conductive body 210
further conprises a first restrictive body 235 di sposed between the two
ends of the first reciprocating conductive body 210. The first

reci procating conductive body 210 may be an el ongated body, having at |east
one flat surface |ongitudinally. [00535 The second reciprocating conductive
body 220 further conprises a second c Atact 280 at one end for maki ng a
contact with a second point, and a second abutting body 270 at anot her

end. The second reciprocating conductive body 220 further conprises a

second 1 egddslsf tThE Gt Efag#yon%%éc&in%rzlﬁéﬁﬁ 208 URBE BIE tHe\ IRk seAiEiff bddp 296 aa@nd

reci procat1 ng conductive body 0. The second reciprocating conductive body
220 may ltke secoml anaigelebdydti, togretirirnsp thnt the fistt abwiting bady 2} arslcthe second

| ongitudinal ly. .1 54] The. at, | east qgne [ A .es both
the 1 st BUE Ay B0 sbUmhG oyfEE call RS o PRy 00558 PESLERE s
that the fbioﬂf ©10PHe sbithddesipralfn@endurEve 8B6@NZ20 aflitte Adedr0d)ec 2tariag

slidably abutti ng each other. The first reciprocating conductive_  body 210,

the secondngassi29p owatdisngsednvithin ithe threugh holy Y of Hhe glastie agp-copdiciizeur i ng

means 295.are di S 4 hi he, t hrough.hol f e t]

non- condué‘tof‘l@lélg ﬁ%@s?ggy%ayé}&?&ﬁ The sg?urlng%s eagl%éb%%eghspi %egh?n%a{r@ gbsé al so
secures t[i_@ciﬁo'&éﬂin é(tﬁﬁlhﬂﬂi?gédyggg}l@ﬁtﬂﬂﬁ?éeV@;\&ﬁd%r&chﬂﬁgﬁdlrlﬂmgivs dodna20

reci procati ng conductive bo within the thro ol e 65 t

el astic ndﬁﬂgbrﬁhﬂjﬂtrw@ h@@sﬁ%@g"fb@éﬁfﬁﬂe qoﬁét"éﬁ\}cuvﬁﬁ%}‘é%i l??glyté%@o';‘f’lieg?

reci proca : Lpr | DQ; ti
body 220 o HE bhafreOffbafidy BRIAIVE RAFETIE fEHe REad RApeaniL! teo

i s of subsbadidtiat bydefR@fronr disgaceg bitcsfahe traahtholo6ihdle thiveglehele 6601 engt h
of the through_ hole 650. [0055] The first restrictive bo 5 is having a
di anet er Il%Pgﬁ’rbsEaﬁgﬂIX P2 O3 B IOB;] Fefethreugngfdhe RBiE l%‘ﬁ%ﬁ Ogﬁ? orugﬁ
restrictiyg y 235 is disposed on one of the openings of the through
hol e 650 such that when the first restrictive body 235 is conpressed, the
first

[0055] The first restrictive body 235 is having a diameter larger than the diameter of the
through hole 650. The first restrictive body 235 is disposed on one of the openings of the
through hole 650 such that when the first restrictive body 235 is compressed, the first
restrictive body 235 prevents the first reciprocating conductive body 210 from displacing
into the through hole 650.

[0056] The second restrictive body 245 is having a diameter larger than the diameter of
the through hole 650. The second restrictive body 235 is on the other one of the openings
of the through hole 650 such that when the second restrictive body 245 is compressed,
the second restrictive body 245 prevents the second reciprocating conductive body 220

from displacing into the through hole 650.

[0057] The diameter of the through hole 650 is sufficiently large enough for housing the
first abutting body 290 and the second abutting body 270, such that the first abutting
body 290 and the second abutting body 270 are not in contact with the wall of the
through hole 650 when the at least one securing means holds the first abutting body 290
and the second abutting body 270 together. This prevents further wear and tear of the
abutting bodies 290, 270 from contact with the wall of the through hole 650.



restrictive body 235 prevents the first reciprocati ng conductive body 210
fromdisplacing into the through hole 650. [0056] The second restrictive
body 245 is having a dianmeter larger than the dianeter of the through hol e
650. The second restrictive body 235 is on the other one of the openings

of the through hole 650 such that when the second restrictive body 245 is
conpressed, the second restrictive boﬂ¥ 245 prevents the second

reci procati ng conductive body 220 from'displacing into the through hole
650. [0057] The dianeter of the through hole 650 is sufficiently |arge
enough for housing the first abutting body 290 and the second abutting
body 270, sys6h Reldting REFIG.6Y, .a%BHx{pEésQ&l 401296, 825k dhbensSwaRARitBEULE i Ng
body 270 are not in contact with the wall of the through hole 650 when the
at | east dns reapuociting soadwnetiviedlody 24 B er thersseondyaeipiosatingrppdegive bedn 220 e

second abutting bo 70, t oget her.. . Thi [ ey S f e . r of
the abuttf ﬁ&mﬂbea?eg% ﬂ%“gsl,as‘é‘%“’?‘r"Sﬂ%‘%%‘rY? a}gotug{/r\}%%()dyhgi% {he‘(’)\ﬁ%@ h@gﬁ]ﬁrtgggh

hol e 650. tHéuf®B6R]6F8edcey o tHe fit Fstrictiob body COFANE Sixesbcord asariative oy 6a i s
shown. When either the first reciprocating conductive body 21ﬁ§or t.he

second (rj e 24D Beaita the clashicmatered thyoelgstis 9n-goaduchivp hausdgbodyi Ve seéelfsec
- i ' . ' : ; 650
ot on 1t fehEBpdRSL Ru ol oa S ORI ePBRRing Bt M) 216160

245. Due tie §deendteiprocatingicufiductive bbédy 22Gat opposing-directibhnstaxiedly vy frgn body
640, the el astic nqn-&onductive housi ng _body, 640 bi ases, th hirst
reci pr ocatcpeiyotishdthis dwntgggusly cligveetes the rrablsmy associaleb Wi thg U AbiRct i ve

body 220 iyqy; i j ' [ NN : PhoSind
advantagegﬁgﬁﬁggﬁﬁggﬁgﬁégﬁéIg&%$gﬁrgﬁgﬁzssocfl%ﬁ%hafgﬁn$ﬁ%ﬁﬁggwof a

hel i cal sphé segombreaipraatihg emtduneenisody®@20i as the first reciprocating
conductive body 210 and the second reciprocating conductive body 220.

[ 0059] Referring to FIG 7, a perspective view of a plurality of the devices
of the pr ?@(ﬁ‘@g RefEiBPté PIG.9] a flrspechie #Rt g ﬂhﬁaﬂ%séﬂhb devited &faBé pRB&Nt

t hrough hol e 340 of a non- conductive housing 310 having at | east one

t hr ough hoheengiod ofsFEhodmandRb dispessdcini ateleast one through hole 340 of a non-

conductive housing 310 having at least one through hole 340 is shown. The perspective

view of the device of FIG. 2a in a resting position 320 and the device of FIG. 2bin a

compressed position 330 is shown.

[0060] It will be appreciated that although one preferred embodiment has been described
in detail, various modifications and improvements can be made by a person skilled in the

art without departing from the scope of the present invention.




view of the device of FIG 2a in a resting position 320 and the device of
FIG 2b in a conpressed position 330 is showmn. [0060] It will be

appreci ated that although one preferred enbodi nent has been described in
detail, various nodifications and inproyenents can be nmade by a person
skilled in the art w thout departing fPom t he scope of the present
invention. 15 Cains 1. A device for providing electrical contact, the
device conprising: a first reciprocating conductive body having a first
cont act atlone end and a first abutting body at another end; a second
reci procati ¥ onduct i ve body having a second contact at one end and a
second abutting body at another end; and a resilient neans biasing the
first reciprocati ng conductive body and the second reciprocating

conduct i vé- body deviessioppravigding eleettird sentast, dieldgvisgggmprgingeach ot her,

e B SR LA e

r eci pr ocatabiitging dbodydatcinbiter batjy and the second reci procating body. 2. The
device in accordance with claim1, wherein surfac%ﬁﬁiea of conta§%¥$etmeen

first abutting256eRPIFRBIPEAGRIREEANTHCIESROTY 3 ViHE 3PPt ORREL AL FRE 7Y P st
reci procatsbé&daﬁ{i’t@ﬂg%&?’%dﬁgﬂl\éréfdg gphlaced in the direction towards the
In uctive bo

second recl proca con y. 3. The device in accordance with
claim1, wher eiaretilientfrheasts biastigpthe dimstirecjproativg tandectiveobhdyi anddhé s¢dopd

di sposed to.the second reciprocati ng cqnductive hody. 4. The device in
accor danc &SWPFELP ‘i?tfvﬁ/:t?eﬁi%}rfrPﬂpﬂ ng gg?‘m(’é‘ﬁf‘x‘ﬂ'ﬁ%ﬁg’aﬁ' goﬁ’a‘??f:elﬁﬁt “ first end
coupled to the fi rSthe%ihRﬁé)ﬁ?stt'a'BﬁttﬁlgrBHd‘jg's%B}%&éﬂ%ﬁb@tﬁﬁg@heg%@ﬂ&iaBuEtanOUIO' ed

to the second reciprocating conductive. 5. evice in accordance wth
cl ai m 4, \bdyeitherebe previding riectmeal scdnductieity between the first reciprocating

conductive body and the second reciprocating body.

2. The device in accordance with claim 1, wherein surface area of contact between
first abutting body and the second abutting body increases as the first reciprocating
conductive body is displaced in the direction towards the second reciprocating

conductive body.

3. The device in accordance with claim 1, wherein the first reciprocating conductive

body is axially disposed to the second reciprocating conductive body.

4. The device in accordance with claim 1, wherein the resilient means is having a
first end coupled to the first reciprocating conductive body and a second end coupled to

the second reciprocating conductive.

5. The device in accordance with claim 4, wherein the resilient means further
comprises at least one securing means for holding the first reciprocating conductive body
and the second reciprocating conductive body together such that the first abutting body is

slidably abutting the second abutting body.

6. The device in accordance with claim 5, wherein the at least one securing means is

a concentric ring.




conprises at |east one securing neans for holding the first reciprocating
conductive body and the second reciprocating conductive body together such
that the first abutting body is slidably abutting the second abutting
body. 6. The device in accordance with claim5, wherein the at |east one
securing means is a concentric ring. 18 7. The device in accordance with
claim1, wherein the resilient nmeans is a helical spring. 8 The device in
accordance with claim 7, wherein the helical spring is having a centre
portion di sposed between two opposing ends of the helical spring. 9. The
device in accordance with claim8, wherein the dianeter of the helica

spring aty, t he URMekReARMEERarice iflRtlafh 1f haBreihthedbdlteitansansfis t helitw! i cal
spring at the two opposing ends, the helical spring at the centre portion
hol ds t he spilpgt reci procating conductive body and the second reciprocating
conductive body together for electrical contact therebetween, such that
the first abutting body is slidably abutting the second abutting body. 10.
The devicea.in aiealetiveda astéldasdeawith Zlaim B, whdteihehe hehieal fsprisg isbasing ag body
and the second abutting body are di sposed wi thi .he helical spring. 11.
The devi c&enie PrrEign disaesed ketweea twp I‘PPR‘?SI%%P%EFE@LW?ISE’?“%bUt ti ng body and
the second abutting body are el ongated bodi es, each having at |east one
flat surface longitudinally. 12. The device in accordance with claim 11,
wher ei n t e at Thealstice ireadcbetansaiwithchimf8, whheirsthe dianaefile halisabspeingi s

slidably abuiting the at |east one flat .surface he first ductive
body. 13. aFfke § & BOF P SCHPRIER Bt SESTS SF _%ilﬁﬁ?aﬂ_ %Pﬁlélgoaif}ﬁ% Mg
di sposed WisbhiiRe @ndé hRURcAOs iR aBtHROAmERHHGbA HBIAIOHS IS RRipro@ias | east
one through hol®. 14. The device in accordance with claim13, wherein the
first reciconducdivierbgdy and the second reciprocating conductive body together for electrical

contact therebetween, such that the first abutting body is slidably abutting the second

abutting body.

10.  The device in accordance with claim 7 or 9, wherein the first abutting body and

the second abutting body are disposed within the helical spring.

11.  The device in accordance with claim 1, wherein the first abutting body and the
second abutting body are elongated bodies, each having at least one flat surface

longitudinally.

12. The device in accordance with claim 11, wherein the at least one flat surface of
the second conductive body is slidably abutting the at least one flat surface of the first

conductive body.

13.  The device in accordance with claim 2, wherein the device is disposed within a

through hole of a non-conductive housing having at least one through hole.

14. The device in accordance with claim 13, wherein the first reciprocating
conductive body further having a first restrictive body located between the two ends of

the first reciprocating conductive body, and the second reciprocating conductive body



conductive body further having a first restrictive body | ocated between the
two ends of the first reciprocating conductive body, and the second

reci procati ng conductive body 17 further having a second restrictive body

| ocat ed between the two ends of the seﬁ?nd reci procati ng conductive body.
15. The device in accordance with claim 14, wherein the at |east one
through hole having a first region, a second region and a third region,
the first region and the second region are at the openings of the through
hole, the, third region is. between {h i rst .reaqi n 0 gi on.
16, “he. abVies hely R € SriaR SR AR b ach@h teRRBne BRE S oS NphE D
first regmamxoaﬁm@Q@ﬁ@nﬁgebahhhe di aneter of the first reciprocating
conductive body at the one end of the first contact, and the di aneter of

t he second region corresponds to the dianmeter of the second reciprocating
conducti vgcbod t : T n t Qﬁﬁiﬁﬂ in
accordanCSSMAtﬁhgfgﬁggigggﬁﬁggggﬁw% gagﬁg%égg%%o &%ﬁgl%%f?%p?gglon ©

cor r espondiavihg atfivet dgmph secondreditve ahd b shird region, diei first fegiby addh¢ beeosécond
restrictive body, thereby allow ng axial _ disp]acenment of the first.

r eci pr ocafSHien 85l therqpsRIngs, thﬁ\r{l\fb‘ogﬁéﬁ"lg’e% ﬂH‘pdlrréﬁiOBr‘%EeéWFﬂbthES{’iﬂdﬁglf’Qe body
wWithin th ki 18. The device in accordance with claim17,
wherein t%%ag#gﬁgyér %@nthe first region and the dianeter of the second
region are smaller than the diameter of the third region. 19. The device in

accordance with.claim 17, wherein.the.di er .of, the first.regi.on. and the
di anet er gﬁ t he hE JE¥iE 10 é‘ﬁﬁoﬁﬁnﬁ? gltbr‘fgaflﬁnegjs“%'ﬁﬁ”? h’g CG?‘E?{SIE %ﬁthgﬁgﬁtﬁ%gl?? rst
restricti ¢grredpRflis &Nle dRendlirTRAE fir@redifBc ARG Hof v theld¥end of
respectively, thereby restricting the displacenent of the first

r eci pr ocathenfirstemdasttand sherdiametgn af the second segion eerrgspenrdstto thy diametauefithée body
out of the at .lea

| east qgne through,hole. .20 T V] ' ordance with
claim1l, \ﬁ?lcé’rngir%m rﬁgﬁmgrcgpd%cgﬁg lb P&P{;atb%%l?mf %n%ﬁ%fglﬁenége%g%d ?cl:n?%cf[f “length and a
second length, the first |l ength being contiguous to a first restrictive
body | ocated between the two ends_ of the first,reciprocating induqtive
body, wheddi n The device in accordance with claim 16, wherein the diameter of the third region
corresponds to the diameters of the first restrictive body and the second restrictive body,
thereby allowing axial displacement of the first reciprocating conductive body and the

second reciprocating conductive body within the through hole.

18.  The device in accordance with claim 17, wherein the diameter of the first region

and the diameter of the second region are smaller than the diameter of the third region.

19.  The device in accordance with claim 17, wherein the diameter of the first region
and the diameter of the second region are smaller than the diameter of the first restrictive
body and the diameter of the second restrictive body respectively, thereby restricting the
displacement of the first reciprocating conductive body and the second reciprocating

conductive body out of the at least one through hole.

20.  The device in accordance with claim 1, wherein the first abutting body is having
a first length and a second length, the first length being contiguous to a first restrictive
body located between the two ends of the first reciprocating conductive body, wherein

the cross sectional area of the first length of the first abutting body decreases gradually



the cross sectional area of the first Iength of the first abutting body
decreases gradually 18 fromthe first restrictive body to the start of the
second length and the cross sectional area of the second | ength renains
constant throughout the entire second | ength. 21. The device in accordance
with claim1l, wherein the second abuttﬂgg body is having a first length
and a second length, the first I ength being contiguous to a second
restrictive body | ocated between the two ends of the second reciprocating

conductiv bod wherein.the.crass s i onal , ar of; £ he fir I h of
t he secon ogb@F)tﬁiTﬁée%é‘gVe b&g& }%g]fé%ngoﬁg%‘h%ﬁc?@d %Pgﬁ@ﬁéﬁesgg%ﬁaa%@%f#?%ti ve
body to t RethetsaédndAéngth fensethdthstafiiBitdughond thd &itir€ E&2oad kmgthi onal area of the
second | ength renmai ns constant throughout the entire second |length. 22. A

device for providing electrical contact between a DUT and a di agnostic or

testing a?_[i)_ar atmg, e&z & ig \éiggl aﬁ@enmths -laﬂgf l,gwgg#hﬁhiet §’6081fld tai[)ﬁtgi%lg body i

reci procafiing conductirve es eac avi n I'rsSt contac one %nd and
a first abwtibhgadirboldygtatandrnddoend agth, theplitst Rnpthybeidg satigadus ©cd gecondit i ng
conductive bodjes each having a secondF]fl ont%ct at one end.and a, second

f

abut ting BoHyethe bedyilaeated hetvesn tha g fthe seeAndrgeiRErEne Sl CHY©
hol di ng egs@yé%hér&ﬁ R WAk 'sé%;io%%l bdeh 1hd fift @é@?ﬁbfﬂ% %epﬁa;ssm&g lBegy es and

t he secon cl procating conductive body togetfhier suc t the first
abutting dedvases gmbualbbfrymaheisdcondjrestriztise bodydtozthel stait od tHeodyonddemgth and

non- conducti ve housji ng havi a plurality of through hol es.wherein. the

pl ural i ty W crops §“’t°t1P§%i i}FB@E&P"n ggwaﬂgmtﬁ\;gmwaicgggta thﬁ"?ﬂ@f)gﬁ fh[eyen(gxlre second

reci procalidgq |égfiduct i ve bodies and the plurality of securing neans are
di sposed therein,” wherein the non-conductive housing biases the plurality
of first reciprocating conductive bodies and the plurality of second

001 PL o550 SORHEL ko RO e B PRSRITFLERPE o e8P o)
of first kREhPhsasdthd)thcduviliecompeisigdi es or the second

a plurality of first reciprocating conductive bodies each having a first contact at
one end and a first abutting body at another end;

a plurality of second reciprocating conductive bodies each having a second
contact at one end and a second abutting body at another end;

a plurality of securing means each for holding each of the plurality of first
reciprocating conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting body; and

a non-conductive housing having a plurality of through holes wherein the
plurality of first reciprocating conductive bodies, the plurality of second reciprocating
conductive bodies and the plurality of securing means are disposed therein,

wherein the non-conductive housing biases the plurality of first
reciprocating conductive bodies and the plurality of second reciprocating conductive
bodies in opposing directions axially away from each other when pressure is applied on
the first contact of the plurality of first reciprocating conductive bodies or the second

contact of the plurality of second reciprocating conductive bodies.

23.  The device in accordance with claim 22, wherein the first reciprocating

conductive body is axially disposed to the second reciprocating conductive body.




contact of the plurality of second reciprocating conductive bodies. 23. The
device in accordance with claim 22, wherein the first reciprocating
conductive body is axially disposed to the second reciprocating conductive
body. 19 24. The device in accordance wth claim22, wherein the

non- conductive housing is an el astonet? 25. The device in accordance with
claim22, wherein the first abutting body and the second abutting body are
el ongat ed bodi es, each having at |east one flat surface |ongitudinally.

26. The dgyi ce,in ,accordance, wWith.clai.m wherein the at | eas ne. fl at
surface o 4. eaghe gevieq I aeardancs Vltgf?aélélc%zza"h@ﬁeﬁlbﬁ’cetl?o\?éc%lgg?tgg q}ogmglg iq%labl y
abutting phelagbmegast one flat surface of each of the plurality of first

conducti ve bodies. 27. The device in accordance with claim?22, wherein each
of the plurality of first reciprocating conductive bodies further having a

first resbil kg 000Y;d RERIARORINREA I Slolh BRAR! ARHAR bodiaRRED Of

the pluraflity sécond Teciprocating conductive es aving a
second r esddondtdbutimo8ydy eeatetshgaidweadics, heach vitavapdat 1dast ené .fla2 Surfabe
device in accordance with claim 27, wherein the dianmeter of the plurality
of throulfmeHedigally.s substantially constant throughout the length of the
plurality of through holes. 29. The device in accordance with cl ai m 28,
wherein the dianeter of the first restrictive body and the dianeter of the
second re86ri cThydevioeih arcordanggyeiithtdiem 25 evhetdinttet &rleaspbne Aet pirfacabl ty of

t hrough hol es,_ f her eb; tricting the djspl t of the plurali f

Tt o1 ecPiatians R aberyboontiete baioth SiGRH snfise BF oo Badhee ot °

r eci prOcagme%9@§dh(3ﬁtl‘{@plg%ictf§fﬁ[@ﬂ&ﬂrﬁh&i%Boﬁie@. the plurality of through
|

hol es. 30. A nethod of providing electrical contact between a first point

and a second point, the nethod conprising the steps of: a) providing a
device CORPTT SR device in accordance with claim 22, wherein each of the plurality of first

reciprocating conductive bodies further having a first restrictive body located between
the two ends thereof, and each of the plurality of second reciprocating conductive bodies

further having a second restrictive body located between the two ends thereof.

28.  The device in accordance with claim 27, wherein the diameter of the plurality of
through holes is substantially constant throughout the length of the plurality of through

holes.

29.  The device in accordance with claim 28, wherein the diameter of the first
restrictive body and the diameter of the second restrictive body are bigger than the
diameters of the plurality of through holes, thereby restricting the displacement of the
plurality of first reciprocating conductive bodies and the plurality of second

reciprocating conductive bodies completely into the plurality of through holes.

30. A method of providing electrical contact between a first point and a second point,
the method comprising the steps of:
a) providing a device comprising:
a first reciprocating conductive body having a first contact at one end and

a first abutting body at another end;




a first reciprocating conductive body having a first contact at one end and
a first abutting body at another end; 20 a second reciprocating conductive
body having a second contact at one end and a second abutting body at

anot her end; and a resilient neans biagjing the first reciprocating
conductive body and the second reciprggating conductive body in opposing
directions axially away fromeach other, wherein the first abutting body
is slidably abutting the second abutting body, thereby providing

el ectrical conductiyi e . j . i i i ody
and the second reci%ﬁ%%% |%%ﬁ%§ﬁ§?§8§héﬁ%gﬁﬁﬁg§pﬁgﬁ?%%%?oﬁgﬂgggﬁagﬁn?he

fi (rjst)releeﬁumladsdﬁgn&mdu@g'd body dafythércendeandh  contact with the first point;
and c) allow ng the second contact, of the second reciprocating co ctive
body to be in cont %PSlmrttﬁnqaﬁé%?é%ﬁhe géﬁtrf?‘.’lp@f?‘tm& WB?W?Q*’Q%P{ aé‘ggg? dance

with clai ¥ 98 bR B of R8s aTifly Y2 Aorh Rach
accordancggc\iﬁg?ﬁg{l?%?%%,@&lvﬁgpz% Rgﬂlgﬁg ;i:O(JSn po?cr%%%fg a y(r:’lﬁ?{:gnosti gcor
testing apther,atus conprising integrated circuit board. 33. A nethod of

provi ding el ectrical contact between, a and a.di.agnost i arajus or
testing apparatus conprising i _E@?&P%éﬁ%Q%QHﬁnﬁgﬁ8§¥g§Sﬁ@%ﬁﬁgsﬁgﬂg%he
conpri si ng.d N8 fheRse Bodf) tHREDY Pidvadiag d&%dtﬁ@al?éﬁﬂ?lﬁbﬁ{ri‘ﬂﬁ ‘beBvddnUihal fitsy of

first reciprocating conductive bodies each having a first contact at one
end and ardcipretatingeboduntivbbady antd the stdead resiptocatingbad®l ity of second

reci procating nguct i v i es,each havi a._ s end
and a second aﬁﬁf‘ﬁ?w&g&g‘a?ﬁ% “ Fﬁ?? Rgﬁeﬁfaf%a‘%i"tﬂ?%‘%ﬁ% {/l&gc?&ggo}:oggltt% ggr?%ans
for hol di ggnthétSvit tHe Frdttppiref ankdi r St

¢) allowing the second contact of the second reciprocating conductive body to be

in contact with the second point.
31.  The method in accordance with claim 30, wherein the first point is a DUT.

32.  The method in accordance with claim 30, wherein the second point is a

diagnostic or testing apparatus comprising integrated circuit board.

33. A method of providing electrical contact between a DUT and a diagnostic
apparatus or testing apparatus comprising integrated circuit board, the method
comprising the steps of:

a) providing a device comprising:

a plurality of first reciprocating conductive bodies each having a first
contact at one end and a first abutting body at another end;

a plurality of second reciprocating conductive bodies each having a
second contact at one end and a second abutting body at another end;

a plurality of securing means for holding the plurality of first
reciprocating conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting body; and

a non-conductive housing having a plurality of through holes wherein the
plurality of first reciprocating conductive bodies, the plurality of second reciprocating

conductive bodies and the plurality of securing means are disposed therein,




reci procating conductive bodies and the second reciprocating conductive
body together such that the first abutting body is slidably abutting the
second abutting body; and a non-conductive housing having a plurality of
t hrough hol es wherein the plurality oé first reciprocating conductive
bodi es, the plurality of second recipr Eating conductive bodies and the
plurality of securing neans are disposed therein, 21 wherein the

non- conducti ve housi ng biases the plurality of first reciprocating

conductive bodies and the,pl urali ' gp@i iye
bodi es in opposing direcf?lH%HEQ?é§#§3%§§§Q$g%%§%%§ﬁgot SHQW%gﬁﬂgfgggure i's
appl i ed ofeciprdeating’ &dndaciNeabsdied andeheppluratity by sedontliresiprocating condhicting

conductive bodies or the second, contact of the plugality of,secpqﬂ
reci pr ocabpdigs HuoRnesing direpidrnseaxially) away reg cesbothpr Wher BisPYE & applighen
pluralityof -fi eqd I fcf%p ' : ] i el REhd W th
t he DUT,; gﬁzl%%éﬁ§$ﬁﬁgugagﬁg§¥g%) con#%&?éﬁgPQ?ﬂg§%F3?§P?$§%%gﬁgicond
reci pr ocatcomtactoddausltualiy oftsechrelgetiprdeetingrcondndtavetbodies:h t he di agnostic

apparatus or %)S thiaglgngat%g af{rgtt.[ ggntg&g%rfitﬁ(ie %%Jrafitr}]'t gfg{hastt ?‘gcigriorcgtlilrilgt cgr?cﬁlrcg%
bodies to be in contact with the DUT; and

¢) having the second contacts of the plurality of second reciprocating conductive

bodies to be in contact with the diagnostic apparatus or testing apparatus comprising

integrated circuit board.



